The CX3C chemokine fractalkine mediates platelet adhesion via the von Willebrand receptor glycoprotein Ib.
The membrane-anchored CX3C chemokine fractalkine (FKN) is expressed on activated endothelium and is associated with the development of atherosclerosis. The potential of FKN in mediating platelet adhesion beyond platelet activation remains unexplored to date. A flow-based adhesion assay was used to study the adhesion of platelets to immobilized FKN under physiologic flow conditions. Platelet adhesion to von Willebrand factor (VWF) was increased in the presence of FKN at 600 inverse seconds. Additional platelet adhesion to FKN coimmobilized with VWF was dependent on the FKN receptor CX3CR1 and activation of glycoprotein (GP) IIb/IIIa. The number of platelets rolling on VWF was likewise enhanced in the presence of FKN. The enhancement of rolling on FKN and VWF was insensitive to anti-CX3CR1 antibody but was fully inhibited by neutralizing GPIbα function. The extracellular domain of GPIbα was covalently coupled to fluorescent microspheres, and microsphere binding was significantly higher in the presence of FKN. Platelet adhesion to activated endothelium in vitro and to intact human arteries was substantially increased in an FKN-dependent manner. These data demonstrate that endothelial expressed FKN activates platelets via its cognate receptor CX3CR1, whereas platelet adhesion is predominantly mediated by GPIbα and independent of CX3CR1.